Breyer et al. [1] conclude from cystometry and antibody staining for vesicular acetylcholine transporter (VAChT) and calcitonin gene-related peptide (CGRP) in rats that both contusion spinal cord injury (cSCI) and transection spinal cord injury (tSCI), when compared with controls, increase bladder capacities and the number of non-voiding bladder contractions (with more non-voiding contractions in the cSCI than the tSCI group) and that the mean threshold (voiding) pressure was higher in the tSCI group than in the control or cSCI groups. These findings are consistent with detrusor sphincter dyssynergia. VAchT staining of the smooth muscle was lower in the cSCI and tSCI groups than in controls, and CGRP was also lower in the tSCI group compared with the cSCI and control groups.
A similar study [3] including cSCI and tSCI models found that, while micturition pressure, non-voiding contractions, bladder capacity and post-void residual urine volumes differed from controls, there was no significant difference between the cSCI and tSCI groups. CGRP was significantly elevated in the dorsal horn in the SCI groups compared with the control group, but was not different between the SCI groups. These findings differ from those of Breyer et al., probably because of methodological differences in cSCI performance and the timing of studies in the experimental protocol.
Calcitonin gene-related peptide is primarily associated with afferent activity in the bladder [4] , so it makes sense that afferent neurons would accumulate more CRGP in the bladder after tSCI, whereas the partial injury caused by contusion would allow some CRGP signal transmission, and thus not allow it to accumulate in the bladder. The efferent effects of CGRP in the urinary bladder are controversial; the effects in different preparations have led to conflicting results [4] . A similar argument may be made for VAChT in the bladder because VAChT is a good marker for cholinergic neurons [5] , which are more likely to be involved in efferent pathways, although acetylcholine has also been shown to have a role in normal and spinal cord injury afferent pathways [6] .
In humans, contusive injuries are much more common than transection injuries, the latter leading to varying degrees of incomplete recovery with time. There is a correlation between the length of cervical contusive injuries with changes in the American Spinal Injury Association scale reflecting outcomes. Long contusive injuries result in clinically complete spinal cord injuries, with shorter injuries resulting in more neurological improvement during the recovery period. Haematomas >4 mm have a worse prognosis in terms of recovery, as does cord ischaemia [7] .
The variable nature of human spinal cord injuries is well known to urologists. Such injuries affect bladder function through detrusor sphincter dyssynergia and changes in bladder compliance and capacity, with variable degrees of hyperreflexia, and can lead to the complications of infection, incontinence, stone disease and the potential for renal insufficiency and renal failure. The identification of two phenotypes of bladder responses with regard to cSCI vs tSCI is a justifiable study conclusion, but a more complex pathophysiological model will likely emerge. The problem is that contusion injuries, although performed similarly each time, result in different neurological deficits, for a variety of reasons. Future studies must define both the neurological injury, anatomically and mechanistically, and the physiological changes occurring in the bladder. This would lead to a more comprehensive understanding of the pathophysiology behind both the short-and long-term spinal cord injury responses and how these correlate to the concurrent alterations and longer-term pathophysiological changes in the neurogenic bladder. Synergistic effects in combinational drug delivery and thermal ablation using nanotechnology Chemotherapy, the dominant therapeutic approach to the treatment of a wide variety of cancers, is intrinsically inefficient because its drug delivery is non-specific. This leads to a trade-off between undesirable cytotoxic effects in healthy cells and associated side effects and lower efficacy in killing cancerous cells at lower concentrations.
The study in the present issue of BJUI by Lui et al. [1] , from the University of Arizona College of Medicine, attempts to circumvent these undesirable side effects by employing nanoparticles as drug delivery vectors, isolating chemotherapeutic agents from the systemic environment while allowing them to accumulate in solid tumours with leaky vasculature and impaired lymphatics, and improving cellular uptake both passively and through targeted therapy. In recent years, this therapeutic approach has been extended by combining targeted drug delivery via nanoparticles with temperature-based treatments. In the combined therapy, either the nanoparticles exhibit strong absorption in the human tissue transparency window in the near infra-red, enabling laser excitation, or alternatively, via the absorption of ultrasound. Synergy implies more than a simple linear addition of chemotherapeutic agents and high temperature ablation, and it has been suggested previously that the efficacy of chemotherapeutic agents is improved at elevated temperatures [2] .
A wide variety of nanoparticle vectors has been investigated, but gold nanoparticles have been shown to be biocompatible and elementally stable, while possessing the ability to bind various compounds for immune system evasion, and are a malleable structure for further design considerations [3] as well as exhibiting a strong and wavelength-tunable absorption resonance for near infra-red laser excitation.
In genitourinary oncology, the use of nanotechnology as a carrier for drug delivery, laser ablation, gene therapy and imaging has grown rapidly in the past decade. The work reported in the present study follows one of the first studies on synergistic therapeutic treatments, which was conducted by Stern et al. [4] from the University of Texas Southwestern. They used a combination of gold and tyrosine kinase inhibitor (TKI) nanotechnology with laser ablation. Their work was performed in an in vivo metastatic RCC mouse model [4] and shows that gold nanoparticles improve heat delivery to cancer while both sparing local benign tissues and also significantly improving tumour necrosis.
A previous study by Lui's group [5] has already demonstrated the efficacy of using gold nanorods loaded with human serum albumin (HSA) and a TKI (sorafenib) as effective drug delivery vectors, as well as gold nanorods (AuNR) for tumour ablation. The purpose of the study was to explore the synergistic effects when gold ablation is also paired with chemotherapeutics; therefore, in each individual experimental arm low amounts of HSA-AuNR and HSA-AuNR-TKI were used to further magnify any co-acting effect when combined with thermal ablation.
For that study, immunologically na€ ıve nude mice (Athymic Nude-Foxn1nu) were injected bilaterally on the flanks (n = 36) with 2.5 9 10 6 cells of a human metastatic RCC cell line . Subcutaneous xenograft tumours developed 1-cm palpable nodules. AuNR encapsulated in HSA protein nanoparticles were synthesized with or without a TKI and injected directly into the tumour nodule. Once tumours reached an appropriate size, they were directly injected with 0.1 mL of 10 mM sorafenib solution in PBS, 0.1 mL suspension of HSA-AuNR stock, or 0.1 mL of HSAAuNR-TKI stock. In the treatment groups, laser ablation was performed 24 h later to allow the cellular uptake of the particle with irradiation, administered with an 808-nm LED 
